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(57) Abstract: Quantization noise can be reduced so that a user can hardly perceive the noise and it is possible to prevent lowering 
of tfie frequency resolution and lowering of the coding efficiency. A signd coding apparatus includes a quantization unit (5) for 
performing quantization of an input signal according to a plurality of quantization methods, a de^quantization unit (6) for performing 
de-quantization so as to acquire a plurality of decoded signals, an error signal calculation unit (8) for calculating an error signal 
between a decoded signal and the input signal, a weighting calculation unit (2) for calculating for each division block the weight 
relating to the degree of perception of the quantization noise corresponding to the error signal by the user, a quantization method 
selection unit (12) for selecting a predetermined quantization method among a plurality of quantization methods according to the 
weighted error signal when a plurality of weighted error signals are generated indicating weighted signals of respective division 
blocks, and an output unit (IQ for ou^utting as an ou^ut signal an input signal which has been quantized according to a predeter- 
mined quantization method 
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k=l n=Tk 

d^T, we (n) it. m^n^^^m^(Dm^mx'$>^o K\t. i 

mfy^ji^^i)^mm^n^mw(Dv->zfjvm^^7r:-ro ^tc. (Tk + 
1) -1 (k = K) it. 1 y p y ^c^l^i:f s^it>y;i/#^o -5 -^^ 

<5:^-rffiT3bs. -€-UT, ±a! o :^ fit « . 1 y i7 iznu^T ^ 

^ (DMti M t o o 

^wm\z\t. mTit:^^M^'^^ I 2 \t. m^nx^tz.^n.tsm.t.. # 
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^mmommxit. ±mvrz^'^iz. ^mzfu^^zrtiz. ^m':^a 

<Dm^im^<Dmtjm'S:mA-^izir ^ ti^^^ z. t\t. 1 a y ^ <D xtsm^ 

(Dm^itm=^i!)^::L-'ifiz^^x-\-^\z^n-^tnz< ^,^j^oiz. mm^n 

Ep-^, m^itysmmn^ I 2 \z^ omiR-^ nrzm^it:^m\zm-z^^^x . 
m^<t^ 5 i!)^m^itmm^nv z. hz^d . o jcs^'fb$i^j&^ 

i^^^n-So ip-^, \-:ruv^\z'^i^n^9t^\':fuv0^h\z. 
(DiK^f^'m^i^w.^'^\z\%. ^^um.=f-\\:,m'^ifi^-x^x\.^ }^h^\z. m 
^m.(Olh^t^m'0.w.%.^\z\'t. /j\$i/i»^jt:*8if7&^*#^bn^ j:^ \z. 

z.X\z< <U^o 

m^im-^om^^wi^izm^^^x . m^it:^m^±!&T ^ iz. 
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28 

=f-i\:mn ^ T ^ n^n«^<b $ n^c ±13^ mis 

^n^it^ 1 5 iiin ^^ J: o 
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mizm-r ^m^mntufiAti -^n^ o mi^-ityj^^zm-r ^^yr^mm t 
Afr^ , tiit}m^'t^-rr:iit>\z!i!i'^x$>^n^m(Dmnmt^-'^m&.p^ 

114, SS^i, ^M<^J^^ 1 ©M^^^^^bSS^rffl ^^^ii^^^^t:^ 

fT LTff ^^n-g). dCDJ^^, XT^^y :/s 3 0 7!)^e> s 8 0 
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S 3 0 /O^ e. S 8 0 ^ T CD M S d^f ^ nx <t o A gMc: , « 

7. X «;/ :;^s 1 0 $ijtaigp«. A:^^Jc: i :/p tcM;j;;-r 
(J^AT, 1 y □ ^ ic^jj^-r ^ A:'3m^ t ^ ) ;&«A:'3$nfe*^S3?)^=S: 

±iBA:tf'ff^;0tA:'7^nTVi7S:Vii:fiJ8lf$n^»^l::«, 7.5"^y:/S 
1 3 CD^S^OMf tDti^o ±IBA:'7«^50^'A;'3 :^n7t ^#ij^&f 

^ f-ij rr -r o A;^g|5tC«#:6^A:^ ^nxVi^ ^ fijgfr $ ni^c^-^ 
7-.7-vzf^ 1 0 0Q)mS5&MTt3n'5c — A:;'3BI5l;:'ft-^/i'^^A:'3 $ nx 

^^Wi^•^Xs m^f^-^^kMS (x-T->7:7°s2ox>^e)7.7"^7:/s2oo^ 

X(?D5as) ^ff^o -ewlt, *l7T'5o }^j:43, 2^^S£<7)J^^X 

7.7"-;/7"'S2 ox«. A;'jSI5f3A:t;$nfei::^p^;/iJ7tcM/^:-rsA:^ 
-If^^. A:'3«^fit#i±lgB 1 '^iil bti^o ^bX, A:^jm^M#ttigl5 1 
e>nx^;fcA:'3m-^Jc:«-cJ^.iX, i :/ d tc^fSf ^ A;^ fS^ 

j^:;T'5F>/T^B#r«iTf-ffi^^T^it>-/;i/^*^'i 0 2 4(75^^, xtim^m 

#!±lg|i 1 ti, •tJ->7^;U#-^ (#^0. 1, 2> . . 1023) r.i:lC, 

xt!mn<Dmnm (f (n) (n «+>->::^;u##) ) sr^as-rs. -^u 

X. A:^'fii^tBgR 1 1 :/D <D A:^m^ ( 1 '::r a y ^ izMmT ^ 
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(mpiit^ 1 0 2 4^0) (Dxt!m^(Dmnm) ^^w^us izm<bo 

y y' s 4 0 Hit. mm3 3it, m^it^5\z. i^uyC7\znjt^ 

m^<Dmnmtit. ^^sb 3 o^^^n^, i zfu y ^ iznfc--t ^ 
mw:(DAtsm^(Dmm^(Dz.tx'$)^o sxt. i u y izMJt^t ^w. 
w^<Dmmm^<Dmm^^ > i zru y ^ izMnt^-t^u^o^m^mnrnt^^^ 
oo sfc, 1 :/u y ^ izmit^r ^^^mm^m\z\t. ^n^en. mm.^ 

mm^i3^m^n^o :i(D^. m^itmskt. i-^uy ^izM^-t^ 

3 mmui!)^^m'bnrzm^it:^mizmr ^m^mm^m'T-ityj^^ 
4 ^m^o 

m^<[::^m^ljSiU4\t. 1 Zfu y ^ \zMJit^-t^^^^iB^Mi:. ±IS 

^^mm^mizicij;^.r ^mf^^t\zm-^\^^x . i-:fay^ izMJt^t^m 
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m'f-ityjmizmm-r ^mmmm-^^-^m^j.^izu^.k^ iz. 
it:^m7f)^±f$.^n^. m^i[::^m±^m4\t. ±^vrzm.m<Dm^it:^ 

m^itu 5 ^m^o 

Xt^ 6 0 T'«, M^-fbg^Stt, m ^ tlX ^ TcM^it:^ ^ HzM 

na^usizm^o zLCDp^^yzfs 7 o(Dfisim\z^o. mm^m^(Dm'^ 

T.x^y'/s 8 0 T"«, mmm^nm^si^. i^ny^om-^m^h. 
1 ^ay ^ <Dxtimnt<D^^<Dm^t:^T i':foy ^ (Dmmm^^n 

nzMJt^-r^ i':^ciyir (Dmmm^^^fSc.i^r^im'^. m^it:^t^ hzm 
jt^-r^ 1 •:r a y ^ (Dm^mn^^j^vf!!^ ii'SiTPi-rmm^Mm^^xk^c 
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:i(Dm. 7. X >^ S 1 0 -Tr « . mmU\t. 1 ^ u ^ <D Ati is mzUa 

XX. mm^m5^VT{Z'Si'^u±x<Dxtjm^-f)^Ati-^nrz^^^i)^<Dmm 

7.y^y -^S 9 OX it. 1 a y ^ izl^ ^ W.^ 0) XtJ M <D « M 

^ \,zm^>^-t ^uwL(r>^my i^- -u^^f^-^ m'^oy u y <D xti m 
^\z^\^^x. m^^m^m\z<z-^ts.mnti^h^m'^ . i^m^m\^^^2 

a«, 1t >7';HgCJ5^ 3 8 4+f->:7'JU^T*<5^)'tff :7 (k=l~ 

4 ) ^4 ^^^-r 

^?^^ffl'l5^*lTa5 2 a Ji. :^tf>'l/-A (k=l) ^zMmt^ 

1^) LmmT^o mc<, f^m=^m^m^2 ait. ^myu-A (k = 

2 ) t'*r^&-r '&^?P'm^<£. ^lftij#^ a 2 i ( i = 1 e> M : M«^J^ 

^i'l^tff i^tbT-s. i5ii;<, mm^mi^mu 2 ait. ^my 

A ( k = 3 ) tC^JiST §^«iJ^ia:Sr, ^aiJ^IS a 3 i ( i = 1 6. 
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m 
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a«, '^myi^-M. (k = 4) iz^mr^if^mm^^> ^?w#igca4 i 

7.7=- ■7'S 1 1 0 T^i, ^m^m^^^ 2 a 6 it e> tl T # il'J ^ 

□ ^ (k=i) (Dm^mmzmm-r^m^Hny ^ )i^yf ^ 1 

= 2, 3. 4) (Dmmmmzmmt ^M^m-fy ^ k 2 , wks, 

g|5 21 ^ « 
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^mzfny^ (k = i) (Dmmm^ com ^mizniyx s m^m-fy^ji 
^wki (z) ^ m^^fcm^i^nmm^m-ro mm\zLT. m^nnm 
nniioit. ^%\':fuv{7 (k = 2~4) (D^mmn(Dm^m.\znvx . 

^m-^ ( 1 y p «;/ ^ ©a^#^^^<f ^) i <h*fj^^^tt 

-5. ^LT, a^#frt*ff SB 1 0 1 :/o oa*##^^«-^^. 

• -J s 1 ^ 0 x\^. mfi^^ui 1 ':f^ V ^ (om^^i^m 

^bfH'J^^ 1 3 'VjU'S, 

y T'S 1 4 0 «^^k^J1i!|gB 1 3 fi^^k:^?* ^^SB 4 
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x^^^ iinmiyrcm-t. &sT(D9Bim^^nt)n^o t^x^;/ y s i 4 2 t, 
s 1 4 0 ^To^as^^tT^^n^o 

i^miyxi^^u^^ t^mi'Tzm^^izit. xt-^ :/s 1 5 0 (Drnm-^^niDn 

-So 

7.7" y s 1 5 0 Tti, 1 3 m'f-it:^mmi^^ 1 2 

(»^ib:?^j5fe 1 . 2,3....) izMf^s-t ^n^tim. (lypu/^ 

ii^gRi 2«, ^s^^'fk;^?*^^ 5 . m^^t. mhis.^^'mt)f^iz9^ijt^-r 
it, ±aib^c^?*^n-efeoT'b<k(.^. ^UT, «^^b:5r^ji^gB 1 2 
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xx^yT's 1 8 or it. M'f-it^ 5 it. ±timiR-^nrcm^it:i5miz 

^5 it. m=Fi[:i^rci ':^u y ^ (D^mmn^. nmt^i sizm^o 
T.y'yy's 1 9 o-cit. nmt^ 1 5 it. m^it^ s iz^o m^'(t-^ 

it. G^m^bn^o 

mi Lxmm^izM^o mrc. mtiui e^^^ i •:/u y ^ <Dxtim^<D 
it. ±^^i:/ay^) z:tiz. iz^^hxtim'^o^mmmh. 

:^ ft <^ ^ <k ^ ^ ® <S T <i: *m it $ n § . 
^LT. m^¥ii1fn-\^^2it. m^zfay^J:Dmr^'^':^uy^x$>^ 

m.-:fuyc> imTiit^m-:^ u y (Dw^m.mmznj^^-r ^m^^w:^"^^ 

(D^ U y ^ iZ^'^n^m.-Zf U y ^ tiZ. ^^1"^. 

^Tz. m=f-it^^it. m.w^<Dm^\\:^^izm'^\^^x . m'^^u y ^ <d 
m^iz^v). -^m-^nti^^^mmt. ^n^n, ^mi'it:fsmizmm 



wo 03/056546 ^pT/JP02/13S13 

38 

n -7 ^ ^^$n;/t^-&, a^^t::^fe^#^g|5 1 2«, 

# j'j:*^ <b$l^*^'#^ e> n -5 ^ it t> , ^Wi-^u V ^ ^ -r A (i 

<b M # ^ - 1^* cfc o T + ^ :^ $ n < J: -9 T^t aij 1«l pj ^: § o 

d A{c < (.i J; ^ /j:»^^b;^fi<i: ^ ^ » 

«eoT, *^^^b:3^^feii^gU 1 ^i^(D«^^b;5r^feo-5-&, m^® 
m^it:&i^ (a^-fl:^#S::3.-lf Ate < ViJ; ^ ^^S^'fb^&fe) S: 
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i!^T05«J; 5 i^J:S^#tt^, ^f'J >^ □ ^7 ^ t , ^ttlT#^o «^ 

^) ic-^ ^n-S^^^fiiy P «y i> (:^f!iy p i!/ 1 - 4 ) 

m^) mm-:^ o y i7 (Dmmm^ im^<Dm^mm , 2,3..) 

^^m'f-itm=^^=i- — -^^^^'^i^iz<\^^f)^^f)^izm-r^mmizmm'r^ 
a ^ # frt M ^ n T -5 . <D fi ^ # ^ ffl a ^ # ^{0; s ^ ti 

c izMftsT^xt)m^<Dm^m<D/i^^ummmmi^iz\t. /jn$ 

^#ttMS/i>^\ m^':^oyC^iz^^n^±X(Oj>^M\]-:fuy^izm.xn 

tDti^^nzj^o. m^itm^^^=L-^^iz^^x-t^iz^%:^niz< 
^oiz. mm^ ^ ti!}^pjm\zf3i^. :i<Dm^. misi-^ nr^m^ com 
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m(Dm^i^^mmmn(Dmtjm^m:sL\zitm-t ^lt, m^it:^f^ 

m^<Dm=?-\ti5m(Dm^\zm^'t^o =eeoT, m^it:f5mmiR^4\%. 
r -5 d z.n\z^K>. :3.-^\zL-oxm=^\tm'^i)^m^mz. 

:i (D cfc a \zvxm^^nt:im^i^:f5m\zm'^\,^f:Lm=Fi\:,^mi!fintyn 

^ c i (c J; 0 , xtimn<7)^'^fi^mm\^tcm.\'^mm^ }i\z^\\:\^x\,^^ 

^i^n^m=f'\tm'^^-\-^\z^%\^\z< <fs.^. ^fc. mm^^mmo) 
^ <D ffaM (D \^ ±^^'^ mx & ^ o 

^m-rtcisb\Z'^-mx$>^!i^^m(Dmmm\z&-^\<^x . m^(DSL'f-it:fjm 

^z>Bwt^n^m<DmmLmti^s^< t^-oxx^^ommifimm-^n^. z-om 
^\z\t. m^i\::i3mo^\zmuifiM^ibn^(Dx. m=?-i\:,:f5mmiR^i 
2«, m^%im^mm\zno ^ hti^x^^. 
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4i 



nt^ntc. ^ (D {til (o a 3c ^ ^ imiEmm.^-^^ 

(MDCT) , mm.y-') j^^m. mm-^x-yi/^;/ h^^y^^) iz-z> 

mt:^m<Dmm^ s uTizm-to ysiis. ^T<DW^miz:h\^^xit. dct 

^ xtj mm!)^ xti ^ nra'^. 2zfny^ izMit^-t ^ xtim^'Si^mvrz 
A-^^ib^^mmt^o 2 u V i7 (D-^y-f )vmt, 2 0 A ^-^y-f }V^x 
7.^ -J y s 2 ox\t. xtiW>\z^KiXti-^ntz2-:ruv^\zn^- 

M D C T^^^ffl Vi^Jg-g-, 2t^.^<OXtimnm.-x. (n) \zn\yx. 
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^ T ^ ^ n -5 . 
[m e ] 



dClT', vvinl (n) li, ■tJ--r>^$r^-r. O^m^ 

N-l-e^^. N it I Zf a y ^ (D > Zf )\^^ (dClT^. 102 

4 ) T- ^ ^ o 

-^LT, 7.7^«y7°S60 75^e7 0 (7) S *3 T , MM^^ 7 it. 1t 
<>^.wi n2 (n) \Z^KiMf}^y-fmm-^nr^m^miMnmyn (n) ^ 

±IBjS5^^ft^M y u (n) ii^ffll/^T, ^^{S-^filx (n) ^^mf-S. 
CdT, jSft^l^m^MyR (n) it. &.T(D^X'm^tl^c 



2N-1 

X(m) = 2 J) wini(n)x(n)cos 



(2n+H-N)(2m+l) ;c 



[ic 7 ] 



y K ( n ) = 




C(7)^iC7{c43l/iT, 0^n^2N-lT'^S, NJil3^D'yi:7<751t 
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X 1 (n) =yK-. (n+N) + y ,< ( n ) (DM^^^ f$.iLV X ^ o d 

zf a y C7 (DAiim^ tit. 2 zf u y (DKtimn<D o% . mmm\zm.^ 
XT-'y-zsGo, 100, \ 1 oxn.. ^mommi tn c^Btm-tfin 

(^i'J:/D ^ ©-y- >7';H^«, 2 5 6 -b->:/;i'^) ^ii\zm^y-(}V 

s 1 2 OT&^bS 1 7 o*-e©Ms«, mM<Dmmi(Dm'^tm\:^X'$>^o 

7.7- vz^ s 1 9 otciJ^iT, 1 5<Z)MS, m:^§l5i eoias 

^UT, 2 p <D -5 , m'^(r>^ uy ^ ^zn^^^-^ ^X 
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Ai:im^mni^^ 1 it, xtimm^^mmhrzWi^ mr^^izmmi<D 1 zr 



(mm(Dmm 2 ) 

iimnM^Hif^2ot. mm&j^m^nif^2 1 m^H^^mm 
nwtiim2 2 t^m-r^o 

mx&^m-^ommifi^n-ion^o m,v. ±mvrz^v iz. ^mmsizj: 
^^^mm^^MD c T mmu ^<Dm.^^^x$>^m'^iz^\,^x 

x:ijm^m^^v^^2 0 it, I zfu y ^ (Dxtimmzs m^m-^y^ 
^m.^2 hx^m.-^ntz^mzru y z: iz<om^^\iiy ^ 

m ^ frt ^ s ^ o 
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N«^mS ^)\^^. m^it. 1 0 24) -C^So 

m=0. . N-ITSO, n=0. . N-lTfe^o 

k (n) (ha-tt-i). dCT, n (i-th >:/Jl/#^T* 02O^'&-t?«, 

BMwl (n) in\t0^'^<h2 5 5) , BMw 
2 (n) (nt^ 256 7&^e>511) , BMw3 (n) (nJi512;5^e> 
767) , BMw4 (n) (nt* 768 7&>^>1023) -V $> ^ o 

^ o 
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9 ] 

K Tk+i-l 

WE=2: 2: I wx 1 (n)-wx 2 (n) M 

ddT. vv X 1 (n) it. m^iif^ xtlm^(Dm^m'^•$> . wx2 
(n) \,t, m^H^umnnomm}^x*$>^o ku. i ^ {znm 

iiffl ^ n-2)«^g](^+i- >y;u#-^T$) ^tz. (Tk+i) - i (k = 
K) 1 «y ^ tc*ntNt"^#t)->y;i'#-^c^'5 -^^ * <^ -ti- > y ;i/ 

^-r. xt^u/^s 1 0 7. yzf s 2 0 <D mm^^ntD tl ^ o ^ 

S7iMT^n-g>o -etom, A:^m^«^#tt8R 2 0 1 y □ «y 1^ a)A:fj 
OJ^II2TM*, ;^x-;/:^S7 0, S 8 0 <^<-I^*d 0 tc, iK4 T <7) M S t&Ut 

n^o 7s7^ y s 7 0 0 ^c, ^msicai?^#ttgr> 2 1 ±aib 

/cct nitt^##'^m»l£B Mw k (n) ^^JjXT^o 

BMwk (n) =£fflV^X, jS^^^fflS^tT^o ^LxT, M^mgl57«, 
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:T/JP02/13513 



47 

^LT, y ^ S 8 0 (Di^f^O iZ. S ^ # # ^ ^ l±l 2 2 « , 



Tt)^(/^o 7.^y-:^s 1 3 0 (Dmmiz^i^^x . m^it-:iji^mn^ 1 2 it. 

m^nx^tzntimt. ALmmmmt^itm-r^o ^vx. m^nx^ 
rzntimi!>^^ &mm&.rx$>^m'^iz\t. m^it:umm^^i 2«, m 
^0m^it:^tii(Dot>. ±t&m nx ^ fcM ti m izM a^-r ^m^it:^^ 
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S140, S142 (7)^3*^ ff tons. 

<t T ^ S o 
(B£^?1^««J 2 ) 

m^^^^ 2 c 1 y p iz^^n^^m':^u y ^ <Dxt!m^(o 
-w-fij^'D y ^ izMf^^-t^^^^m^^t. ±u^^mmnmizMf^^-r^ 
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< {^^A^^^-^izm-r ^^^izmm-r ^m^m-f^ . ^wir:/ a y ■^7 z: tiz. 

/J^ ^ < /ci cfc ^» T^j: M ^ ^ "J {3 T ^ a ^# ^ ^ ^ t" ^ . ' 

i^f^tj-^^K^ 2 d #^fJ:/D ic^fSf ^a^#tt ^jl5iS^^^ 
^ 3 'nMS. 
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50 

ni2 <Dmm^^rmx'$>^o mmms (Dm^i^nwih^2 it. ^wiz/a 
y i7miim.%^U2 f -Bi.nm3^¥in^i&^ 2 g ^wrs. 
^^fijy □ V mtimn^'^2 f it. ifu^^ iz^^n^^n^u v 

m^n.-h\^it. a ^ # ^ bkbp 2 g in ^ n ^ o 

{cffi^^iT, JEATO^JaS^ff -5 o a*#tt^fiK§5 2 g D -/ 

09^Mft^tc*fjE&-r L I;: < Vi*iS*Wc:g|■r 

-5 M^^f ^ ^ . ^my^a y ^ z: hiz. ^f^-r^o mi^m 

izit. jt^#tt^^gB 2 g «, u^^m^mti mizM jt^r ^^m':^^ y ^ 
izi^ft^r^^mmmz. iz^um'f-itm^^t^^^^nui^^^o t^mm^ 

z<D<koiz-r^ z. tx. iM^ntim(D±^\,^'Sd-m':^ u y ^iz^i-f^m 

m^itm.=^<Dmz. ^iz < $ iio/t^ >7.f)^^rzti^. a^^j-td^SE^n 
T \,^^m^itt^^(Dti:nMm^^ntDn. itmm^izm-^^^xmiR-^nrc. 

m^mim.'^i^izm-f ^m^itw^-^^^^ ^iz < <u^o 

tux. m^i^if 2 g it. 1 •:/ a y ^ iz^ ^ n ^ ^ ^mzf u y 
■i7 z:tiz. ±ai U7ta^#frt^s^tT^ o ^ommiz^ 0 . \^uyo 
iz^^ti^^^n-^ u y ^ ^t.iz. s*#tt3{»^^fiK$n-5o ^mmmiz 
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51 



nmm^2\,t. mj^^m6^mm2 a t. m^mfm^mmmmti^2 h 

^ ?ij 1^ ^ tb ^ 2 h ^ ^ n § 0 

(D^i^m^^w-tii-r ^bT, a^#ttffl^«ij^fc^mgB 2 h t^, _li5 
¥ ifei s T , 1 y u y ^ izMjt^T ^M^i^n mum^m/^^ 

^iSiJ^I^J&^all. al2. Q!l3. . . T^O, :^*It>'1/-A2<7)^ 

rl")^l&3&«a2 1. Q!22, a 2 3 . . . X $> 0 . y U - A 3 (D "f^Wl 

^.mH)^ a 3 1 . a 3 2 . a 3 3 . . . TfeO, y U — A 4 (Df^miWt 

^7&^a!41. 0:42, a 4 3 . . . X $> ^ tT ^ o :i ZX. l^mi^^iiZ 

#^n7t2#e<z)^A^7&«iwiD#^-e*sc«i:«, mm^m^m(D:k^ 
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m^fro z. iiizj^K) . Lsp mm'^^m/^y ^-^) ^mnr^o ^(o 

E^^^MS<7)^m, S V Lll, L12, LI 

3. . . T^O, 5^'*ff7k-A2(7)LSP«, L21, L22. L2 
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